Intestinal glucose uptake in normal, untreated and insulin-treated diabetic dogs.
The study was carried out on fasted, anaesthetized diabetic and non-diabetic dogs. Diabetes was induced by i.v injection of alloxan (60 mg/kg). A vein draining a segment of the upper jejunum was cannulated for blood flow measurements, and blood samples were obtained for determination of glucose content of arterial and venous blood. Glucose uptake was calculated as the product of jejunal blood flow and arterio-venous glucose difference ((A-V) glucose. The results showed that following induction of diabetes, there were significant increases in jejunal blood flow, (A-V) glucose and jejunal glucose uptake when compared with non-diabetic dogs. For instance, the glucose uptake increased from 23.10+/-2.34 to 178.40+/-6.93 mg/min. When the diabetic dog was challenged with different doses of insulin (2.5, 5.0, 7.5, 10.0 iu/kg), the blood glucose levels and the intestinal glucose uptake decreased in a dose-dependent manner. In normal dogs, insulin administration caused negative glucose uptake at the lower dose (5.0 iu/ kg) while at the higher dose, 8.0 iu/kg, insulin caused just a transient negative glucose uptake. From the results, it was concluded that the small intestine increased its glucose uptake in response to the hyperglycemia in alloxan-induced diabetes and when the blood glucose was reduced with insulin the intestine also reduced its glucose uptake accordingly. The result of insulin administration in normal dogs suggests that glucose uptake by the gut cannot be explained on the basis of blood glucose concentration alone.